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durch den ~lbergang zu absoluter ~quidis tanz  und A1- 
ternanz vol lkommen wiederhergestellt .  

NELSO~r n immt  an, dass sich die Kronbl/i t ter  der 
Angiospermen phylogenetisch nicht  yon griinen Hoch- 
bl~ttern ableiten lassen wie der Kelch, sondern dass die 
Kronbl~tter nachtrS.glich durch partielles Stefi lwerden 
aus Staubbl~ittern ents tanden seien. V¢o dennoch l~ber- 
gangsformen zwischen Kelch nnd Krone vorkommen,  
beruhen sic auf einem ,Vorgang der Anniiherung,~, auf 
einer sekundiiren gestalt l ichen Angleichung eines Or- 
ganes an ein anderes yon organophylet isch heterogener  
Natur. 

Der Morphologe bet rachte t  den ,Ph~.notypus,~ der 
Pfianzen in seiner unmit te lbar  sichtbaren Veritnderlich- 
keit. Der Genetiker schliesst aus seinen Exper imenten  
auf den hinter  dem Ph~notypus  verborgenen ~Geno- 
typus,. Bei NELSON ist der ~Genotypus ,  verstanden 
bald als ein erblich fixierter Ph~notypus,  bMd Ms eine 

<~Reaktionsnorm~. Das anschauliche Denken der ver- 
gleichenden Morphologie und das entwicklungsphysio-  
logische Denken dnrchdringen sieh, ohne dass ein Aus- 
gleich der beiden Denkformen erreicht wird. 

NELSON wagt  sich auch an das schwierige Problem der  
Vererbung erworbener Eigenschaften. Seine Ausfi ihrun- 
gen beginnen mit  dem Satz:  ,GesetzmAssigkeiten und 
Parallelentwicklung der Gestal twandlung stehen im 
Widerspruch zu allen mit  einem ,Zufallsgeschehen" 
rechnenden Evolutionstheorien. ,  Der Referent  wfirde 
lieber die Schiirfe der Gegens/itze mildern und fragen: 
Was ffir Argumente hat der Morphologe vorzubr ingen 
fiir ein Zusammenwirken zuf/illiger Mutat ionen mi t  ge- 
r ichteten Wandlungen in der Phylogenie ? Zu solcher 
Fragestellung bringt NELSON wertvolles Material. Seine 
Arbeit  ist der Beachtung der Fachgelehrten zu empfehlen. 

O. SCHOEPP 
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The Influence of Baroreceptor  Ref lexes  on the 
Reactivity of the  A u t o n o m i c  N e r v o u s  Sy s t e m*  

By E, GELLItORN** 

Although in nerve-muscle preparations changes in the 
state of ac t iv i ty  of an autonomical ly innervated organ 
are known to result  in fundamental  alterations in the 
action of sympathe t ic  and parasympathet ic  nerves no 
systematic a t t empt  seems to have been made to induce 
changes in autonomic reac t iv i ty  and balance either via 
reflexes or by direct alterations in central  autonomic 
structures such as the hypothalamus.  Some of the 
results obtained in the s tudy of reflexly induced auto- 
nomic imbalances are summarized in this paper. Their 
implications for physiology, medicine, and neuro- 
psychiatry will be discussed in a forthcoming mono- 
graphL 

If in very  l ightly anesthetized cats the blood pressure 
was altered by the injection of hypotensive and hyper- 
tensive drugs (acetylcholine, mecholyl, histamine, and 
noradrenaline respectively) characterist ic changes in 
the excitabil i ty of the autonomic system in general and 
of the hypotha lamus  in part icular  occurred. The fall 
of the blood pressure was found to be associated with an 
increased responsiveness of the sympathet ic  system to 
direct st imulation of the posterior hypothalamus and to 
reflex stimuli acting on the sympathet ic  system. Con- 
versely, the parasympathe t ic  react iv i ty  was increased 
during the noradrenaline induced r i s e  of the blood 
pressureL The increased responsiveness of a specific 
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division of the autonomic system was designated as 
' tuning' .  During the state of sympathetic  tuning produc- 
ed by the injection of hypotensive drugs the autonomic 
balance was shifted to the sympathet ic  side as evidenced 
by the contraction of the sympathet ical ly innervated  
nict i ta t ing membrane and the acceleration of the hear t  
rate. In sensitive animals the hypotension was accom- 
panied also by a contraction of the denervated nic t i ta t -  
ing membrane  signifying a sympathet ico-adrenal  dis- 
charge 3. On the other hand, the state of parasympathe t ic  
tuning was associated with parasympathet ic  discharges 
as evidenced by a slowing of the heart rate. 

During the state of sympathet ic  tuning the auto-  
nomic nervous system showed not only an increased 
responsiveness to stimuli acting on the sympathe t ic  
system but a diminished responsiveness to parasympa-  
thetical ly acting stimuli.  

Corresponding changes occurred in the state of para- 
sympathet ic  tuning. Thus the sympathet ic  responsiveness 
of the hypothalamus as indicated by the height of con- 
traction of the nict i ta t ing membrane on s t imulat ion of 
the posterior hypothalamus was diminished during the  
state of parasympathet ic  tuning (i.e. during the rise. of 
the Mood pressure following the injection of noradrena-  
line) whereas the responsiveness to a parasympathet ica l ly  
acting stimulus was enhanced. The la t ter  phenomenon 
is i l lustrated by the fact tha t  the s t imulat ion of the  
sciatic nerve or the hypothalamus with a square wave  
current  of low frequency produced a much greater  
parasympathet ic  effect (slowing of the hear t  rate  and/or  
fall of the blood pressure) in the state of parasympathe t ic  
tuning than under control conditions. 

The changes in autonomic reac t iv i ty .descr ibed  thus 
far were easily demonst ra ted  with  near  threshold or 
subthreshold stimuli. The experiments  demonst ra ted  
the val idi ty  of the law of reciprocal innervat ion  for 
states of sympathet ic  and parasympathe t ic  tuning. 

Tha t  the changes in blood pressure and not  a specific 
drug action were responsible for the  effects oI ' tuning '  

3 t~. GELLHORN, Physiological Foundations o/ Neurology and 
Psychiatry ( University of Minnesota Press, Minneapolis 1953), p. 471. 

17" 



260 In fo rmat ions  - In formazion i  [ExPERIENTIA VOL. XIII]6] 

was a p p a r e n t  f rom t h e  obse rva t i on  t h a t  a fall of t h e  
Mood pressure  t h r o u g h  b leeding  and  a rise of t h e  b lood 
pressure  t h r o u g h  t h e  in j ec t ion  of  d e x t r a n  were  as- 
sociated w i t h  cha rac te r i s t i c  a l t e ra t ions  in a u t o n o m i c  
reac t iv i ty .  On  t h e  basis of these  e x p e r i m e n t s  i t  m a y  
be said t h a t  a m o d e r a t e  h e m o r r h a g e  leads  to  a revers ib le  
s t a te  of  s y m p a t h e t i c  t u n i n g  whereas  t h e  in j ec t ion  of 
d e x t r a n  induces  a s t a t e  of p a r a s y m p a t h e t i c  t u n i n g  2. 

Since va r i a t i ons  of t h e  b lood pressure  regardless  of 
t he  m e c h a n i s m  invo lved  seemed  to  lead  to  cha rac te r i s t i c  
changes  in t he  r e a c t i v i t y  of t h e  a u t o n o m i c  ne rvous  
sys t em i t  appea red  l ikely  t h a t  t he  ba ro r ecepe to r  ref lexes  
of t he  s ino-aor t ie  a rea  would  be invo lved .  This  hypo -  
thesis  was ver i f ied  by  the  o b s e r v a t i o n  t h a t  t h e  charac-  
ter is t ic  effects  of a u t o n o m i c  t u n i n g  were  g rea t ly  di- 
min ished  or  abol ished b y  d e n e r v a t i o n  of t he  s ino-aor t ic  
areas. The  t u n i n g  effects  descr ibed  in th is  pape r  are  
there fore  r ega rded  as t he  resu l t  of t he  ac t ion  of baro-  
recep tor  ref lexes on cen t ra l  a u t o n o m i c  s t ruc tures .  

I n  v i ew of t h e  fac t  t h a t  ear l ier  i nves t i ga t i ons  4 had  
d e m o n s t r a t e d  the  decis ive  inf luence of t he  s ta te  of ex-  
c i t ab i l i ty  of t he  h y p o t h a l a m u s  on the  ac t ion  of aee ty l -  
choline,  mecho ly l  and  h i s t amine  and  on the  no r -ad rena -  
l ine- induced  ref lex  s lowing of t he  hea r t  r a t e  i t  was  
t h o u g h t  adv i sab le  to  i nves t iga t e  t he  ac t ion  of these  
drugs  and  of t he  ba ro r ecep to r  ref lexes on the  h y p o t h a l a -  
mus.  A d v a n t a g e  was t a k e n  of t h e  fac t  t h a t  changes  in 
t he  exc i t ab i l i t y  of t he  pos te r io r  h y p o t h a l a m u s  are  ac- 
c o m p a n i e d  by  cor responding  changes  in t he  i n t e n s i t y  of 
t he  h y p o t h a l a m i c - c o r t i c a l  d ischarges  in f luenc ing  the  
a c t i v i t y  in t h e  whole  c e r e b r a l  co r t ex  5. 

There fo re  a l t e ra t ions  in t he  e l e c t roco r t i cog ram m a y  
sugges t  changes  in the  i n t e n s i t y  of t h e  h y p o t h a l a m i c -  
cor t ica l  d ischarge  re la ted  to  the  s t a t e  of exc i t a t i on  of t he  
pos te r io r  h y p o t h a l a m u s .  

Severa l  groups of e x p e r i m e n t s  were  per fo rmed .  I n  one  
g roup  the  ac t ion  of h y p o t e n s i v e  drugs  on the  E C G  was  
inves t iga t ed  before  and  a f te r  d i sc re te  lesions had been  
m a d e  in t he  pos te r io r  h y p o t h a l a m u s  by  h igh  f r e q u e n c y  
currents% These  e x p e r i m e n t s  showed  t h a t  a f t e r  uni-  
l a te ra l  h y p o t h a t a m i c  lesions t h e  degree  of  cor t ica l  ex-  
c i t a t ion  induced  b y  h y p o t e n s i v e  drugs  was lessened on  
the  ips i la te ra l  side. I n  t he  second group,  t h e  ac t ion  of  
h y p o -  and  h y p e r t e n s i v e  drugs  on  t h e  cerebra l  c o r t e x  
was i n v e s t i g a t e d  before  and  a f te r  s ino-aor t ie  d e n e r v a -  
t ion  7. U n d e r  con t ro l  cond i t ions  ace ty leho l ine  caused  'an 
ex c i t a t i o n  of  t h e  cerebra l  c o r t e x  i nd i ca t ed  by  an  in-  
c reased  a s y n c h r o n y  of cor t ica l  po t en t i a l s  and  an  in- 
crease  in t he  i n t e g r a t e d  a m p l i t u d e  of t h e  fas t  po ten t i a l s  s. 
Noradrena l ine ,  however ,  caused  the  oppos i te  e f fec t :  
t he  cor t ica l  po t en t i a l s  b e c a m e  more  synch ron ized  a n d  
the  i n t eg ra t ed  a m p l i t u d e  of  t h e  po t en t i a l s  was  increased  
for t he  low f requenc ies  only .  T h e  effects  of hypo -  a n d  
h y p e r t e n s i v e  drugs  on  the  E C G  were  p r ac t i c a l l y  
abol ished b y  s ino-aor t ic  dene rva t ion .  
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The  conclus ion  d r awn  f rom these  e x p e r i m e n t s  that 
ba ro recep to r  reflexes,  modi f ied  b y  t h e  changes  in the 
in t ras inusa l  pressure  fo l lowing the  in jec t ion  of acetyl- 
chol ine  and  noradrena l ine ,  ac t  on t h e  pos te r io r  hypo- 
t h a l a m u s  and  t h e r e b y  a l te r  t he  hypo tha l amic -co r t i c a l  dis- 
charge  was  borne  o u t  b y  a th i rd  g roup  of experiments.  
The  ac t ion  of ace ty lcho l ine  a n d  noradrena l ine  was 
s tud ied  on t h e  po ten t i a l s  of t he  pos te r io r  hypothalamus.  
I t  was found  t h a t  aee ty lcho l ine  caused  an  excitation 
of t h e  h y p o t h a l a m i c  po ten t i a l s  ( increased asynchrony 
and  r ec ru i tmen t )  whereas  noradrena l ine  had  t h e  opposite 
effect  °. 

I n  r ecen t  years  n u m e r o u s  inves t iga to r s  h a v e  shown 
t h a t  p r o t o v e r a t r i n e  exci tes  t i le  ba ro reeep to r s  of the 
ca ro t id  sinus ~°. I f  t he  ba ro reeep to r  reflexes ac t  not  only 
on t h e  medu l l a  o b l o n g a t a  b u t  also on the  hypothalamus 
{and t h e r e b y  on the  cerebra l  cor tex)  as our  experiments 
suggest ,  one should  expec t  t h a t  t he  h y p o t e n s i v e  action 
of p r o t o v e r a t r i n  wou ld  depend  on the  s ta te  of excita- 
b i l i ty  of the  h y p o t h a l a m u s .  E x p e r i m e n t s  were  perform- 
ed, therefore ,  on the  ac t ion  of p r o t o v e r a t r i n e  (0.0005 
m g / k g  in t r avenous ly )  on the  b lood pressure  of eats 9. 
The  m e a n  fall  of t he  b lood pressure  in t he  cont ro l  group 
on a d m i n i s t r a t i o n  of th is  drug  was 37 m m  H g  whereas 
fo l lowing r educ t ion  of t he  exc i t ab i l i t y  of t he  posterior 
h y p o t h a l a m u s  t h r o u g h  the  i n t r a h y p o t h a l a m i c  injecti~l 
of n e m b u t a l  or  h igh  f r e q u e n c y  coagu la t ion  of this area 
t he  m e a n  fall  of the  b lood pressure  was 5.9 m m  Hg. 

Zusammen[assung 

Fa l l en  des B lu td ruckes  bewi rk t  sympa th i sche ,  seine 
S te ige rung  h ingegen  p a r a s y m p a t h i s c h e ,  Umst immung, .  
E r s t e r e  ist  durch  S y m p a t h i c o t o n i e  und  e rh6h te  Reizbar- 
ke i t  des s y m p a t h i s c h e n  Sys tems,  l e tz te re  durch  ent- 
sp rechende  ~_nderungen des p a r a s y m p a t h i s c h e n  Sy- 
s tems charak te r i s i e r t .  Diese A n d e r u n g e n  des autonomen 
Sys t ems  resu l t ie ren  aus  den  Blutdruckzt igler-Reflexen,  
de ren  W i r k u n g  sich auch au f den  H y p o t h a l a m u s  posterior 
und yon  dorfi auf  die ge samte  H i r n r i n d e  ers t reckt .  
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AuI  Seite  163, 11. Zeile y o n  oben,  soll es richtig 
heissen <~ Rimi[on,  ( ans t a t t  R imi form) .  

MARIA SZl~KEL¥: Die Bedeutung der Mitochondrien- 
struktur [iir die Zitronensduresynthese, Exper .  13, Heft 
Nr.  1, 24 (1957). 

Auf  Seite  25, l inke Kolonne ,  nach  de rTabe l l e  I I I  muss 
es r ich t ig  heissen:  ~, Dabe i  k o n n t e  die H e m m u n g  dnrch 
h6here  K o n z e n t r a t i o n e n  der  an  der  R e a k t i o n  beteiligten 
S u b s t r a t e  u n d  Coenzyme  nicht aufgehoben  werden, 
(ans ta t t  au fgehoben  werden) .  


